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V y jVTly^ J^, y-yy^y^ {^ly ^ y fVirri y au=:.jv) 
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^ y jv-^ XI y ;v) H ^ ^ /v- :7 ^ /i^ T ^ = . 

(^^^ 1^ y /u:tn y ^ :=./u) h V y =>^ =^ /i^ r>'^^ 
^M., Thy^^ (^^i^ y jv-^xiy zi^^jv) mm ^^^T =^ =^ ^ 
i^, Thy^P^ (^^^ y/u^u y =./u) m^i^ ?^ ^/i^T =^ V =^ 
i^, yhy^y^ i^^^ y jv-^xi y z!L^;v) llfl^ h U ^/i^r ^ y ^ 
T^by^;^ i^^y y jvirny ii^ ^ ^/vt" y v?r^ 

i^, ^ 7 -7^) 18 ^ ^ ^ ( 2 - -> T 7 

58(1^;^ ^/^( 4 - VT y t° y v?— A) , TVy^^ (^>'^7 
/u:t-c3 :7 31 ^/u) ffld^ h y :7 31 — ^ ^> A, v^h^^^ [f;^ 
(3, 5 - h y 7/1^::^ P P< ^/l') ^^i^/V] «3li^ ^/l-T ^ y ^ 

7^ h ^ 7 :3i ^/UfiBi^ h y 5^/^, 7^ h 7 7^-/^18^7^ Yyy :x.=^;vt^ 
;vy ^ \) y-^i^iii^ , "rhy^:^ y jv-^ n y =^ =^ )V) 18^:7 

3ia-fe^r>i», xh^^^ (^:/^ :7 31 ^/i/) (1, 1 

' --y :^^;vy ^^^=^^ J^) , T h y ^ ^ y u y zt, =^ 

/i^) Bll^-7=^;^7 p< ^71^:7 31 n -fe-cn r> v^h^^;^ (^y^y/\y:^ny 
^z=./U) mmm. y^hy^^ {-<iy ^ y 7\y:^vty =^=^;v) h ^ 

y-Yy^y^ y jvirxi y ;v) i8®iy^!i'A, yVy^ 

y^ ^ y ;virn y mW.^V^)'^^, yVy^y {^i^ 

y XI y ^ ;v) ifl^x h ^ 7 ic ^/i^/jf /^:7 ^ y i/'x' >';9" 
y y ?v^X2Tmm.Wt, ^^-^y Ji^-^xim^^, -^dri^:7/V;^a^i^t^^^, 
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( B - 3 ) 

(B-3) fife^<7)/^-r ;^^{-ov^T^i#{c^JPS«/^ < , mmt^m 

r/u^ j^i\i^mtj: }£i)^Mm\t^m t vxi-i-^ r^^i^^ M.it^m. 

<fflv>e>n5o /i^ % j^it-^m t \^xnm^it}f'p^ (2, e- 
i/- t - ^'f^/i^- 4 - ^ / ^ ix) r /I- 5; ^ ^/i^, 1, 

1' - tf- 2 --:^:7 h dp >» T/i^ 5: ■v^T^.iy^^ 

= ^ mmit^'^tvxi'im^i-£hv^:^^/i^mm. 

:7/V:^n 31 ^/v) h U ;^ [3, ( h V y 

^/^] hy^f^/^iB*. hy^^/nffls*. h y - n -^^^/pfiBB 

h y (:7/ix:^c3 p{ ^/l^) iilill^, h y >^ (^^^iS? r7/>;^n ^^/P 
) h y :^ (y -^:7/^:^-a mm. ^ (2, 4, 6- 

h y :7/V;^ n 7 ri/P) ifl^^ h y >^ (3, 5 - v^7/^;^n 7 31 

) mm. hy^ cs, s-t-^^ {v y ^/^) -7^=^/1-^ m 

t-^^ {^ly -7 /Vir^ -7 :7/^;^alB^, :7 31 /u- :7 
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( B-4) 'jf^±. m±m!mRxi^ :t^^^m^m'^it^^ 
^m^^x t-^m^^^z. ^7!)^ir tnm^Tjkv, mi^mxm< 

^mmm^mf^^tt^^x^^o y ^ ^mmmt\^x\-i.^ y^^mm 

ly^-^^\-f^Z.ht^X^^. -(7)ftil. a-Zr (HPO,)2^ 

Zr (HPO,)2, a-T i ( H P O ^ ) ^ 1/ y - T i (HPO,) 
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(B-4) fife^.^Lr(i. *6±. *,^±fi£2^St)«-Y:^>'3^ta'l4Ji4^'fl:: 

-rs^is, (B-4) ^^^tvxi-i. ^^±. ^^±m.mRn:^:y^^i^m 

3 . 0 fi m&.T(D^^m^:d'^ 1 0 fi ft % _L 5 ^ Wi^ 

b< . i o /i m J£i T o fl^^^ 

i^^^S;^^ 1 . 5 At mKlT<D^^Pl^^^ 1 0 » % £^ -L "C S 

LTfi. v- — if-^ic cfc a ^3@i^^±T'i^M^a'J^-r 

'5^^ (GALAI Production Ltd.i^WCIS- 

{L^^^S^iSi-r t bv>o 

^mti^xii. rm~Hk^ (14) -c* ^t^s^iii^^^ >'fb^%;^5^ 

R^^ S i XVn • • • (14) 
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*fc. HfflEW^^>^ ^-fb^i^fi. TIE — (15) 
xv„s i (CH3 ) „ s i xv„- • • (15) 

^t^Kn. ^^<7)XMil^-T't>m^ceoTV^T ^) ct m{il~l 
0. ntil~3^^-t-o ] 

f!jx:f*\ h y ^ V- y /I'i;^ n y H\ h y y /^iJ' n y H\ h 

y ^ y tvu-v- y /i^ n y h\ t - :/^/^v' p< ^yi^i/ y /u^ n y H\ 
t — ^ 7^ v= :7 31 r:^ /V v- y i?- a y K\ :7 ji ^ y V V? p{ ^ y /i^ ^ 

n y K ^ h y T /i- ^ /i^ v- y n y . >^ p« ^ y /i^ n y 
H\ ^yi^ v- y /I' iJ' n y K . v'-f y C3 tvp v- y /V a y K> 

— n — ^ i^/i^ y ^ n y K\ >^ r^' o dr /i^ y yi^ >7 n 
y K\ K :3 ^/i^ v- y /L^v^i^ n y H\ f':^ ( 7:^^^/^) 

^ o y K . p< ^ 71^ 37 31 ^/i^ y i;' n y H\ :7 31 71^ y 71^ 
v?^ 13 y K. i/^7Pv^ y 7Uv'i5' 13 y H\ h y 7^v^ y 7V>^^ n y 

K^(7) v=T7V^7^i^ y 7Ui/i^ 13 y v'T y — 7Wi/ y 7^v^^ n y K 

r7^^7V'T y -7W y 7Pv'i5' n y Km:dS^tf fst^So 
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( h y m^/uv^ y /w) r 5: K. ( H y ^ y p tv^ v' y /i') T 5: 

^/i^ h y y /i^) T 5: H\ ( ^/^^ ^^yi^v- y /v) r 5; K 
^(Di;?^;^^if >'^, b y ^ ^/i-iy y ypt Kcz ^ K. hy^^/v^xy 

/H:: K n K\ h y ^ y /i^ v- y /U' t K n K > t e r t - 

v^t3 v^^f y ^^^/^cDUffi^-e^^-fr btL-s ^ y y — /v^. t^^^^ ( 

p< ^ /I- n n y /i' ) y ^ >- , 1 , 2 - t^^ >^ ( ;^ /i^ n 13 y 
7P) oL^ f ( ;^ ^ 7P v= 13 C3 y /U) ;^ if V ^ ;^ ( h y ^ 

N, N — v^T^ ^/i-r 5: y ) v=y^/P->^^, v'-f y :/^/L'y n n 
t> J; 
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mmt^^ >^t^m^m^^x (b - 4 ) 0.'^ tmm^mir^ ^ti^x^), 
mm-yy^^it^m^m (b-4) i^^^mm-r^izn^ ^-r. (b- 
4) f^^^:^iz.m^x . (B-4) ^ffe^©=in^ i^^Ai^m^mm-r^o 
on-. :l<dxo\^ utps^ bfc (B - 4 ) ^^^(D 13 K7K^?i^{c. 
^ti^m-y^^yft^m^mmv. mmmw-t^^iti^xy). (b-4 
) ^^(Di^y ^it^mi^x ^m^m^n 0 o c(7)Ma^^T 5 

sBfWfi. mm-t^ (b-4) m^(Dmm'^^mm.mi:ix ^ -mxn 

/^v^^s, 0. 5 ~ 2 4 BtPsl ^-rtv}^ J: V^o 
^LT. ^(7) (b-4) >"fb^^ 

(^{ssffifij^tt. (b-4) 1 kgfofc«9. mm-yy 

#»<7)^^JlT(^^/P^(c:*5V^-C 0. 001~1000, L < 0 . 

0 1 ~ 1 0 0 xh^o 

y.±(D (b-4) fig^fi-Sfflv^T J; l. -aii;±^»^^t^ 

;$:|S0J(^fi^ffi«ib^(c:*3ltS (A) mm^'^ t (B) 

(B) n^^f^^T^tL-x (B-1) it^m^m^^^m^i^ 

f*. $f*L<}i^/^itT'l : 1~1 : 1 000000, X '0 B^{^< 
: 10~1 : 10000-efc<9. ip.fc. (B-2) fb-^-^^ffiV^ 
?>m^l^n. * L < (i^/l^itT^ 10 : 1 — 1 : 100, j:>9$f*L 

<{i2 : 1-1 : 1 oxh^o (B-3) it^m^m^^^m^ 

$f * L < fi^/l-tk-e 10:1 — 1:200, J;«9 $f * L < « 5 
: 1 — 1 : 100. ^ h\^UJ^\^ < \±2 : 1 — 1 : 5 OXh^o ^ h 

ic (B-4) it^m^m\^^^m'^i^i^. (b-4) (Dmi^Lmm ( 

g ) i^M L (A) 0. oi-ioo^i; ^/I^, L < }i 0 . 1 
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~ 1 ^ y ^/I'-efcSo (B - 4 ) -fb-^^j^fflvN-sm-a-f-tt. ^ 

ct 0 mfMS&fro /c±-e.ffl r <ir Lv^o iiS (B-4) (D^ 

itmrn (g) {:i>^L (C) fife^O . 1 ~ 1 0 0 O 5: U^/U. b< 

« 1 ~ 1 0 0 ^ y ^/K7)fEfflT'fes i§fij{^f£ffi b^^^-a^-e 

^LT. rtb^ (B-1) , (B-2) , (B-3) . (B-4) 

( c) ^m^mit^^ 

r>A, hy-tert - •zf^/VTfl' ^ =^ ^ M^^(D Y V T/l-^/l'T/l- ? 

y K, =f-?vr ;v f. ^ |^^, ^jzz.^ jvr 7V % ^7 i^oi f 

(c) mm!3^'^(7)i^mm^n. (a) M^^^^i-^bx^/^ttiro . 

1~10000, J:<9$?*b<f^l~20001?fe(9, #t^^f*b< 
10~1000 T'fc-5o 
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Lfci^^Sj;v>„ (A) . (B) RX^ (C) ^mmLXUh 

3. 1/ :7 ^ ^(Z)M'n':^fc 
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{^t^(c:o^/^Ttt#^^|5S^ $^^/^v^^^ Rlt^umn, ii^- 7 8 - 2 0 0 
X:. L < 1 5 O'Cc^tSKT-fcSo R}t^^(D:;tuy ^ l^]±. 

fCloV^Tf* , 1 5MPa, 0*L< 8 M P a (D^ 

m. J: «9 L< 5 MP a (D^ffl-efcSo *fc, SiiSt-l^b 

5 ^ ^ 5o ^^m\^^v) ^ ^^4^5^ 1 0, 0 0 0 ^a;^6jJ< 

y ^i/:7^ 1 0, 0 0 0 ^j^yx-^m^ t'^^^/i-S^^i-s 

ct o T A/ b § ^^ 5 -e « V^o 

az!!-<-5o mmmn. sm^^mi.. i 2 o'c-e i 2 B#rBi^jt#L«m^?w 

( 1 ) m^^^m 

mmmcc- 1 4AM;^/;^i:^n^ h^^yy^^x. f i D^tti^^ffi 
v^S'J^bfCo :^yJ^n. v^ — ^/I'-y-^ ^ >';^t±MT c - 1 (ft$i5 
m. P^^O. 53mm, M/¥ 1 . 5 // m) ^ffiV^fCo =^ y T — ;^ 

fiHe^fflVN^Co ^^^^ -A 7j^(7)ii 19 o 4 0°C, Sr^-f^i^f^. 

1 0 "c/^^-e 3 2 0 t:*-e#^ i o 5}-f*it l/co v= a 
Itl±l^<t 3 2 0t;(J:T?Tof::„ * ^ Sfe ^1) IE « CO J: 5 i-. 

(2) Ma£5>t)f 
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V^filJ^ L fCo tl =7 J>^\t, \l ^ — U^y V^<^y:fJ— K^t^U 1 t r a - 2 
(ft$25m. F^@0. 20mm. mW- 0 . 3 3 // m) ^fflV^/do ^ 
y r-;?/^(±H e ^ , 7« T >;/ :7»;^;-;?^^j;g^^^V^;^Co ?M>^7"n 

8 t;/5>-e 2 7 o^*-T?#fiLfco ^(^)f^ 7 o ^ii^i^ l/co 

-To 

immm 1 ] fi::^^^ 3 (D^m. 

( 1 ) lE^^^^^rg 

3 0 0 m \ -7 "7 :^ :=! ^ \:lX . p<^y— /l^ 100ml, 2, 6->^T 
-k^^/I^eyv^i/l. 63g [^T-*163. 18, lOmmol], 
2, A -^J :^^;l^T =^^) A . 84g [^^ftl21. 18, 40m 
mo 1] , ifd ^XJ2 , 5--i/y^/P-l, A--7:x.=.\y>\yTxlyQ 
8 0 m g [^^* 1 3 6. 20, 5mmol] ^Atb, i^— (^^^5:^ 
T* + ^)-ti«^i-So rtviCir^O. 6 m 1 ^^JP;t 1 2 B#^tij^ L, 

^;^Lfco ^«?)*gH%(D 'H- NMR &SiJ^ b;^c <t :i 6, Ttac^^gi^^ 

C5^^^fi632. 85, 1. 46g, 2. 3mmol,IlX^46 

%] 

'H-NMR [90MHz, ^j^rCDClj, T^h^pf^/Vv-^^-* 
( 6 0 . 0 0 )] : 
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85, 633mg, 1. Ommol] 0D-7"h^t: Kd:7^ >'^^i^ ( 2 
0ml), ^XJ^mt^ — m (II) -4 7KfP#» : 1 9 8 . 8 

1, 437mg, 2. 2mmol](D7^h^t:Kcz:7^ ( 2 0 

ml) ^ 1 0 0 m 1 v'^ l-:/^? W4^(-T-^-ff\ 1 2 B# S^£; § „ 

-hlE^gfls iit^m 3 ) 886. 35, 885mg, 1. 

0 m m o 1 , IIX^ 10 0%] » 




(it^m 3) 
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F^^a 1 L<D:t— h ^ U — yiZ. h/l^^ :/250mL. ^^U^ ^/l^T 
/^^ y drif i/CO h/l^rni/j^^^ C^y — • T^:' y'&M^ l mm o l 

/mL) 0. 5mL=S:^*PU. ^V^-CHitM 1 'C^/c'fb'n''^ 3 (D 1 /x 
mo 1 ym L h/l'::«^^^^^?SO . 2 5 m L ^ ^IP ;t fCo M ^ F^^^P 
i: LTcD n - ^ ^^';^7 1 0 g ^M^. 5 0 -e#M UfCo 
ff;^ 1 . OMP a ^^IftTS J; 9 {^1^^ U/^^s 

C2-^ h ^(d J: 19 ^»bfco 

12 0 1 2 BtPHi^i^b^ft bfco ^<7)?^m. ±^j^mmmu i 3 

8 g -efeo fcc $^^m t' '0 CO V fSt^fl. gSTOkg/g 
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{^t^m 27) 

C^J£F!l 3 ] fb:^!^ 2 7 o^^ig 
( 1 ) gfifi^^co^fig 

300mL 7 ^ 4^ T . / / — lOOmL^ 2, G-v'Tir^ 
/H:;° y 19. 6g[:9-^» 163. 18, 120mmol]^t;«T =^ y > 55. 9g [^9" 

^» 93.13. 600mraol]^An. i^ — i^ti^-^'C-h^mW-r^o - 1^ 
(d^^g? 0.6mL ^M^. ^Uk^X 1 2mrm^mWi.. SfS^tTo^^c, 

- v'T-fe-^/Pt' y i^:/->?:7 3ir^/V-l' ? V 34. 5g [^^ft 313. 40. 

llOramoK 11X^9 l%]^#fCo 

300mL 77>^^'f'(^T, T^h^tKn^^:/ lOOmL, 2 , 6 — 
v^r ir^/m° y v=7 31 ^^yW-r 3: >- 6.3g C20minol]^tJ? 2 , 3 , 

5, 6-7^f^^^/Vl, 4-:73i^lx:^i/T5>' 0.82g a 
164.25. 5mmol] SrAtb. 1^ - (Cl 6 * -eH-^^- ^ o 

^ o.6mL ^mx.. ^m.\z.x 1 2mmmwi.. ^m^n^tio 

MR^Pi^Lfc^ g 6^ i:-r ^gdfuT- C^^» 604. 79, 1.58g. 

2.6mmoU 5 2 %] o fco 
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^H-NMR [2 70MHz, : CJD C I 3, i^nn/fcyPA^ 

2p(67. 24)]: 62. 01 (12H, s), 62. 27 (6H, 
s), 62. 43 (6H, s), 66. 86 (4H, d), 67. 1 
3 (2H, dd), 6 7. 3 6 ~7. 42 (4H, dd), 67. 9 
1 (2H, dd), 68. 37 (2H, d), 68. 50 (2H, d) 

(2) mit^!^ 

Hki^^mumri^x . r r r-^btLfcSSfi^C^^T-* 604. yg.eosmg. 

l.Ommol], n-y'^ /—/U lOml (H) • 4 7K?Bi^C^ 

* 198. 81, 437mg, 2. 2mmol] ^ 100ml ^ U i^ W iHX^W^ . 80°C}c: 

0. 91mmol. IK^ 91%]o 




{\t^m 28) 

( 1 ) lfi{i^<^'g'J5fe 

300mL :7^;^ntfi(-x. ;'<i5'y — /V- 10 0 mL. 2 , 6 - >^ T ir 
^yl^fyi^i/ 9. BgCi^'^* 163.18, mmmo\]RXf- A - =^ /VT =^ V 
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32. Ig l^^m 107.15, SOOmmol] ^A*l., — ^ * "C + 

V 18. 3g [^^^4 341. 45, 53.6mmol. iK ^ 8 9 % ] ^ # fdo 

300mL y'^;?!>3'^jc:T, T^h^fc Kn^^^- 75mL. :^ 9 J — 
/^SOmL, 2, 6 - i^r -fe-^/l^tf" y -J^ V- V? (4- p« ^/V':7 :e ^/P) 
5 >' 15.4g [45mmol]^U« 2 , 3, 5, 6-7^h^P<^/H, 4- 
:7 Ix >^ i;? r 5; >- 1.85g [:5^T-* 164.25. 11.3nimol] ^Atb, 
^— (C7fe5*-e + 5)-ti*^-rSo ^HfC^^I^ 0.6mL ^JUPXL. O'Cf^ 
-C4Bf^^#L. Sf&^ffofdo # t>iLfc|tfe<^IS^^^6i§. TH 

^ SfifiT- [^^» 632.85, 4.23g, 6.7mmol, iIX^5 9%]-T?fe 

^H-NMR [2 70MHz, :^^K:CDCl3, ^PP/i^/l^i^^ 
£i(67. 24)]: 62. 00 (12H, s), 62. 22 (6H, 
s), 62. 37 (6H, s), 62. 43 (6H, s), 66. 7 
7 (4H, d), 6 7. 2 0 (4 H, d), 6 7. 9 0 ( 2 H, dd), 
6 8. 3 6 ( 2 H, d), 6 8. 4 9 ( 2 H, d) 

(2) mw-'^m. 

±:tS;^fifet^ J; "9 # ibnfcSafi ^ [^^fi 632.85, 633tng, I. Ommol] 

^m^^^^h^j.^^ c^JSMs] (2) ^ (^«(7)i^f^^ni/^> 

sE^^^ ({b-^#J2 8) [^^^ft 886. 34, 851mg, 0. 96mmol, 

IR^ 96% ]o 
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{it>^<^ 29) 



( 1 ) MiitL^<D'^m 
300mL :7 ^ =1 4^ I3:T > h >- 4 OmL, ^ u ^:ir >' & 0 m 
L. 2, 6 - v'r-fe^/H::" y 7. 84g[^^* 163. 18, 48mmol]R 

3 - p 4 - p« =^;VT =- V >- 30. Og[^^-?-S 125. 15, 240mmol] 

i®r^T> 4mmmWL. RJ^^^n^tCo b/^^^-^lFv-^ n-.dri^ 

Lfeo ii<?)^H^^<^6i§. ^ y — /^efcrf-. ^iE|fe;^U. 2, 6- 

5. 74g [^^]1 377. 44. 15. 2mmoU J|X * 3 l%]<^t#fCo 
10 0mL:7^;^ntf'}-x, xh^tKi3:7^:^12mL, ^cJ' 
/^3 6mL, 2, 6 - v^T-fe^/m" y (3-:7/^:^^t3 
4- y ^71^:7 3^ ^yU) rt' 5 4.53g [12mmol]&D« 2 , 3, 5, 6- 
7^ h ^ 7« ^/U- 1 , 4 -y :^:^U:yi^r 5 V 657mg[^^^* 164.25. 
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3.0mmol] ^Ath^ ^-i^^l ^ t.X'-\'^m:Wir ^ o ^tii^^^m 0.3 
mL ^m^^ OX^i,z.X 4mr^^m¥¥L. Sf&^rtrofco #^>tufeMfe 
(D^^^m^^m. :^ ^ y ^ff^j^UfCo ^ CO N M R 

^fi'J^ bfc i: ^ 6 . @ 6<3 ^ f Sgfi^a^^ 668. 83. 1.42g. 

2. 12mmol. IlX ^ 7 1 % ] T? o o 

^H-NMR [2 70MHz, ^l^iCDCla, n nit^/VM^m 
tp(67. 24)]: 62. 00 (12H, s), 62. 25 (6H, 
s), 62. 29 (6H, s), 62. 44 (6H, s), 66. 5 
4~6. 58 (4H, d), 67. 18 (2H, t), 67. 91 (2 
H, dd), 6 8. 3 4 ( 2 H, d), 6 8. 5 0 ( 2 H, d) 
(2) ^W^^ 

19 ^# bnfciflfi^C^^ft 668.83, 669mg. 1. Ommol] 

^my^^^ ^ t^j,^\t. immm^^ <d (2) tmm.<Dm^^ff\^^. hu 

BB^^*: ('fh-^ifel 2 9 ) ^#/c [55-^^* 922. 34. 774mg. 0. 84mmoU 
liX^ 84% ]o 




{it^m 30) 
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( 1 ) ^^^(0-^^ 

300 mL -:7 y =1 iz. X ^ T^^Z—Z^lOOmL^ 2, Q —i^T± 

^/P t° y 6. 53g[5>^* 163. 18. 40mmol]2^t)« 2 - p« ^/l^T^ y 

:/ 21. 4g 107.15. 200minol] ^AtL. — tCl S :i + 

i^-rSo 0.6mL Sr^ljPx.. ^UiZX 4 mmWiW \^ . IRft^ 

2, 6 - v'T-fe^/Hi" y i/- ( 2 - ;>« :7 31 ^/P-) 
10. 3g [^^3:341.45. 30. 3mmol. JR^ 7 6 %] &#/cio 
1 OOmL T^h^tKo^^^^ lOmL. ^ 7 — 

20m L, 2, 6 - v'T ir y - V? (2-^^/1^:731:^ 

/l^) ^ ^ ^ 5.1g [l5mmol]^t;« 4 , 4 '- t^T ^ / 3 , 3 '- v?^ ^ 
/^x;;?:7 ;c 850mg [^9"^* 226.32. 3.75mmol] ^Atl. 

@ 6^ ^ -r SidfiT- [^^S 694. 92. 1.25g. 1. Smmol. iIX^4 8%] 

'H-NMR [2 7 0MHz, WM: rCDClg, i^nP/j^yl-AS 
2p(67. 24)]: 62. 12 (12H), 62. 34 (6H, s), 
6 2. 3 7 ( 6 H, s), 6 6. 6 4 ( 2 H, d), 6 6. 6 9 (2 
H, d), 67. 01~7. 10 (6H, m ) , 67. 18~7. 2 
6 (4H, m), 6 7. 8 9 ( 2 H, dd), 6 8. 4 0 (4 H, d) 

(2) ^w-^'m. 

-LlE;^ft(- J: 9 #^Hfcgfi{4^ 694.92. 695mg. 1. Ommol] 
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15^^ (^b^i^3 0) ^#fc: 948. 43. 871m g . 0. 92mmoU 

92% ]o 




Hb-^ij^ 31) 

( 1 ) gafi^^t^-^^ 

300mL :7 ^ ^ n cfj -c . 7^^7-/1^ lOOmL, 2, 6 - T ^ 
y v^^- 19. 6g[:9'T-ft 163. 18, 120mmol]^tJ«T:^ y ^ 55. 9g [5^ 
93. 13, .600mmol]^A^^^ — S * T' + ^^J^-f 5 o - 
0.6mL ^jjn;^, ^?a{c:ri 2H#PBlJi#L. RJt^^^ ^f'o 

nhnr=.n^(D^^B^^m. ?^ ^ / j^j±^;^l, 2, e 

-i^rir^/vf y t;'i/-i;?:7 3.^/1^^ ^ ^ 34. 5g i^si^i-m. 313.40, 

llOmmoU IlX^ 9 1 %] ^#fCo ^$feV^-e, 10 0 mL 7 ^ ^ =i "^if-T , 
T^h^t Kn^'^^/ 35mL, p< i?' / —/I- 20m L , Lfe 2 , 6 

- ■i;?T-lr^/H:° y t;?;/- i;?:7 3. 5: >- 1.57g [5mmol]^t)« 2 , 
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5 - ^/P 1 , 4 - ^ = X^iy^JT % ^ 170mg C:^'^* 136.20. 
1.25mmol] ^AH. {;i 5 * T + 6 o r (;i ^^1^ 0.3 

mL ^SPX.. -20°C(^T 7 BfPH^^j^ Sl^J^tfofCo ^htltiM 
^(D^^B^^m. J—7V'^W. ^J±^i^bf:io r(7)*S^ONM 

R %?I'J^ L/C ^ ^ 6. g 6^ ^ -r S ia{i^ 576.74, 320mg, 

0. 56mmol, HX ^ 4 4 % ] 1? o 

^H-NMR [2 70MHz, ^l^iCDClg, ^{^no7)N/Pi^ 

S5P(67. 24)]: 62. 13 (6H, s), 62. 43 (6H, 
s), 66. 61 (2H, s), 6 6. 8 7 (4 H, d), 67. 14 
(2H, dd), 67. 87~7. 93 (2H, dd), 68. 3 4 

~8. 44 (4H, dd) 
(2) ^W-^^ 

-hf2;^^fe(- J; <9 ^^tl.fciiafu^C:^'^* 576. 74, 577mg, 1. Ommol] 
^fflVNS^^J£i^« Clli[ffeM3] (D (2) ^ l^^t'7)j^f^^tTVN, m 
tdlgf* ('fL-a^i^3l) ^#fc [^^fi 830. 25. 792mg. 0. 95ramol. 
i|X^ 95%]o 

it'a-'lt^ 3 (D 0. 5Atmo l/mL h/^:^: 2 m L C0 7)^^9 19 

(e:. 'fb'^^J 2 7(D 0. 5/imo l/'mL h /l^^:^mM1^m 2 m L ^-(^ 

it-^^ 3 (D 0. 5//mo l/mL h/l'^ >'MM1^W 2 vnl.(Dt^t> ^ 
'fb'n'^J 28C0 0. 5/imo 1 / m L h /V^^i^mm^W. 2 m L 
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it^!^2 9 (D 0. 5/znio 1/mL h /^=^>mm^W. 2 m L 

LMM^ll 1] :x.=^U l^iDM-k 

Yt^-^i^ 3C0 0.5)[fmo l/mL h/U-ri^ l^MM^^ 2 m I. (D H)^ t> ^ 
{C, it^!^ 3 0 <D 0. 5/zmo l/mLh/^^:/^:®;^?g2mL^'te 

[^JSM 1 2] ix >'(DM'a' 

it^^ 3 (D 0. Smhio 1/mL h/^^:^^V^^W^2mLO;i^t?'9 
i\:^m3 1(D O.Snmo 1/mL h/V^ 2 m L ^-(g 

[l^ifeM 8 ] - [HJif^J 1 2 ] tt ^ a -::?M^ :7 ^ :/^^-4o J: 

1 , « 2 {ci^-fo 
C^ifeM 1 3 ] it^m 3 4 CO-^fiK 

( 1 ) mi^L^^f^ 

3 00ml77;^^tt'}^T. 7< y — /H 0 0 m 1 . 2, 6--JT 
-fe^/Pfyi/i^l. 63g [^^»163. 18, lOmmol] , 
2, 4 - ^/U-r ^ y >- 4 . 84 g [5>^ftl2 1. 18. 4 0m 
mo 1] , ioXXJ^ 1 , 4-7^:^l^>'>?T^>'540mg [:9'^ftl 
08. 14, 5mmol] ^AtL, {Cl/^ S * + So - 

*L(-^^^0. 6 m 1 ^^q;t 1 2 B#rB^ti# ^i^? ^ >fe o /c „ # ^ 4x 

4. 80, 1. 78g, 2. 95mmol,J{X^59%]^^#btb/Co 

•H-NMR [9 0MHz, :CDC13 ^T^h^T^ ^/l-i/ 

7 l^mm ( 6 0. 0 0)] : 
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(/s:>-b'>mi^ 56.5 -7.2) 

(2) Hfls^fig 

• ^(-. ^*^»{£T(-x. r r -c#t>tL-Ac±iaia{]i^ [^^» 6 0 4. 

80, 605mgs 1. Ommol]<737^h-7tKn>^^ ( 2 

0ml), ^3 — ^ (II) • 4 tK^^I [^» : l 9 8 . 8 

1, 437mg, 2. 2mmol]c^'7^h^l::Ki=2:7^^/-^;fi^(20 
ml) ^lOOmlV^ ^ W 4^ T 1 2 B# ffl ^ J^; $ fc „ 

tfrtaigfls (fb-g^l^ 3 4 ) [5)-^^* 858. 30, 810mg, 

0. 94mmol,l|X^94%]o 
C*ite'9^Jl4] :^^u:y(Dm'^ 
F^^^ 1 L O:^— f ^ U — ^iZ. h JV^ >'2 50mL, if^^) :f-^JVT 
JV% J ^^^y(D (Ky— • T ^ ^ttM, IftS 1 mm o 1 

/mL) 2. OmL-lrSs^PL, ^^fcV^T±|B-e^#fc^t:#^ 3 4 (Z) 0 . 5 
M m o 1 /m L h/W^ >'^?1?(S 2 . OmL^^JP;tfco H > rtSP^'^P 
^ LTO n - ^ ^/T^'^;^ V 1 0 g ^Mtl. 5 0 t:* -e#M LfCo 
JI;^ 1 . 0 MP a ^^T5 J: 5 {cm ^ u ^ ;^i$i^6tJ L , 
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fi:t^^f^o 5 9 g T'fco m^m^ti'o 

Ofg-ttf* ^ 1054kg/g-Fe • h-CfeofCo 5fe 5- 3$ ^ ^ ;^ 
1, mi2\Z.7T^'ro ^nf(7)Cxfi, ^ iX-^tL;^ x (7) ® ^ ^ 7J^ 




{it-^m 46) 



C^*fe1^J 1 5 ] 'fb^i^ 4 6 

( 1 ) miL^(D^^ 

300mL y y :^-=^^\^X . 7^^ / — /l^ 10 0 mL^ 2 , 6 - i^T ir 
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^/U f ]) 53g[5^^£ 163. 18, 40mmol]S.t>* 2 - p« =^ A^T =^ ]) 

>'21.4g 107. 15, 200inmol] SrAtL. m — K^j: ^^V-h^^W: 

w-r^, ^tuc^'m o.6mL ^:i]px.. M&icx 4mmm:W\^. Rit 

2, 6 - T -fe ^ /l^f y V? :x - V? ( 2 - p< ^/P^ ^/W) ^ 
>- 10. 3g 341. 45. 30. SmraoK llX^ 7 6 %] ^#/Co ^ V^l?, 

1 OOmL :77;=<>="t'JC"C, T^h^t Kn:7^v lOmL, ^ ^J' / — yi' 
20m L, 2, 6 -i;*Tir^/H::° y ( 2 - p{ ^/l^ :7 

^ 5.1g [15mmol]^t>' 2 , 7 - v?T ^ / y ^ 1.96g 

■^^ft 196.25. lOmmol] ^Atb. S ^ + 5 o ^ 

tviCir^ 0.6mL ^;!jPx.. ^?1.JC-C 4 B^^«# L, Rft^^fj^tio 

*^^B(7)NMR ^iij^ Lfc ^ :i 6, g 6<J ^ i-Sifi^ir^ [^^» 664. 84, 
2.65g, 4.0mmol, J|X ^ 5 3 % ] "C o „ 

^H-NMR [2 70MHz, CDC 1 3, ^ad^^yl^i^ 

Sip (67. 24)]: 62. 14 (6H, s), 62. 35~2. 4 
8 (12H), 6 3. 9 7 ( 2 H, s), 66. 71 (2H, d), 6 
6. 89 (2H, d), 6 7. 0 2 ~7. 06 (4H, m), 67. 
19~7. 26 (4H, m), 67. 77 (2H, dd), 67. 9 
1 (2H, dd), 6 8. 4 0 (4 H, dd) 

(2) mi^^f^ 

664.84, 665mg, 1. Ommol] , n - ^ / ~ /U 1 0 mL XXJ^Wi^tf^ — 
^ ( n ) • 4 tK^P^ C^ft 198. 81, 437mg , 2. 2ramol] ^1 0 0 m L 
zL Uly ^ f^f^Xm^if. 8 0 °C{^T 3 0 ^rB^Sfc;; ^-yrfco nhthf^m 
-^=¥f-:/?5fei^, MiE^^LmiHE^^*: (^b^i^ 4 6 ) 
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918. 35, 848m g . 0. 92nimol, I|X^92%] 




(it^m 47) 

( 1 ) safi^ (D^fife 

300 mL :7 ^ =t ^ iz. X . :^ ^ J — /\^ 100m L, 2, e-i^Tir^ 
/Wt" y -J^y 19.6g[$^^ft 163. 18, 120mmol] ^ TJ^T = U 55. 9g [5^ 
^4 93.13. eOOmmol] ^AH, i^— };i S * + 6 o ^ tl. 

(-t^^ 0. 6mL ^;!]n;^. ^fi{31Tl 2B#rp9MW^b. ^iS^fro/Co 

p< y — /V'?5fe^f^, Ji^Ji^i^u, 2, e 

- v'T-ir ^/I^ f y V- v':7 c^/V^ 5: ly 34. 5g [^^-T-* 313. 40, 
llOramol, IR^ 9 1 %] ^#fCo ^V^T?. 1 0 OmL^^^^^i'f'f-'C. 
7^h^tKci:7^>'5 0mL. $^)tb^c2, 6-i^T-fe^/V'fc''yi^ 
i;?:7 ^=~JV^ % 1^ 4.70g [15mmol]25:D« 1, 4-:7^ — l/VS;? 
T ^ 406mg [^^fl: 108.14. 3.75mmol] ^Atb. J^ — i^/.?^^ 
T' + ^m^-rSo ^tvic:^'^ O.BmL ^M^. ^'(Sl\Z.X A^mwi^n 

^'i^tr^. ^^l±^;^L/co c NM R L r ^ , @^ 

548.68, 1.75g, 3. 19mmol, l|X^85%]T*fc 
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'H-NMR [2 7 0MHz, MM rCDClg, i^nn^/Pi^S 
m ( d 7 . 24)]: 62. 42 (6H, s), 62. 49 (6H, 
s), 6 6. 8 6 (4 H, d), 6 6. 9 2 ( 4 H, d), 67. 1 
3 (2H, dd), 6 7. 3 9 ( 4 H, dd), 6 7. 8 9 ( 2 H, 
dd), 68. 34~8. 38 (4H) 

(2) ^i^^m 

_t|E;^^{- i »9 ^ btvfcga^^^ [5^^* 548. 68, 549mg, i. Oramol] 
^fflV^^i^^^f* C^Jfe^iJl 5] (D (2) <b (KI«(^)^^^^^TV^, 
HUlB^fls {ik:^mA7) [5^^^!: 802. 19. 723m g . 0. 90mmoK 

90%]o 

[^Jfef^^iJ 1 7] ^^U^cDfi-a^ 

ih-^^ 3 4 (D 0. 5//mo 1 /m L h /U^^i ^-^il^^^S 2 m L <D-h^t> 
«9 -fb-^i^ 46(D0. 5Mmol/mLh y^WMMW. 2 m L ^ 
^^rirl^^tt, ^JtM 1 4 <b [^^«(7)^f^^ffo/^Co 

[^JteFd 1 8] ^^w^oM-a- 

'fb'^#>3 4(?D 0. 5/imo 1/mL V /l^ ^ 2 m <D H)^ f:> 

. "9 , {^#4^ 47(D 0. 5;imo 1 /m L h /l-^ ^'MMW-W. 2 m L ^ 

^J!ife«^J19, 2 0(^*3lt5a-:^l^:7^ M fife 5)- ^fti ^ J: t/^^<^|g 

iitmm 1 ] 

— Jt^fLi*[2, 6 - t^Tir^/V'fc'' y v?^- t^;^ (2, 4-v'7<^/^ 

( 1 ) lafs^'^fife : 2 , 6 - v^r-fe^/m" y t^i^- t^:?^ (2, 4-^;? 
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300ml :7^^niti(-x> p< / — /H 0 0 m 1 . 2, Q-V'T 
-fe^/H:°y>^>^l. eSgL^j-^iiea. is, 10mmol]:}o 
j;TJ«2, 4 - v'^ ^/VT:::^ y 4 . 84 g [5i-^»12 1. 18, 4 
Ommol] ^A4x. i^-{3:/^S^T* + ^«j^-t-5o tt 0 . 

6 m 1 ^mx. 1 2 H|fPb1*# L, SiS^^f fCo ^ (DK^^L^m^- 7 8 

^^^^•Trfe6 2, 6 - v?r-lr^/v t° y t^"^ (2, 4-v?7«^/^ 

:7:t^/>^5^^) C^^-^^ftSeG. 5 2, 1. 6 0 g, 4. 33mm 

0 1 , 4 3 %] -efco fCo 

'H-NMR [9 0MHz, '^^K : C D C I 3 , T ^ ^/W^ 
2i ( 6 O . 0 0)] : 

62. 10 (6H, 2-CH3, s), 6 2. 3 4 ( 6 H, 4-CH3, 
s), 62. 34 (6H, ^5>'-CH3, s), 66. 5-7. 2 
( 6 H, , 67. 87 (IH, V l^M. V> d d) , 

6 8. 4 0 ( 2 H, t° y v'i^Sm^lA, d) 

( 2 ) igf$:'a^^ : -m.i\:m [ 2 , e - v^T-t y ( 2 , 

^{-. ^m^?JST{-T. ±lBT#btLfc2, 6 - v^T-fe^/Vf y 
V-t'>^ (2, 4 - p< 31 $ i^) [53-^fi3 6 9. 5 2, 

1. Og, 2. 71mmol](7)T-h^t Ko:7^ ( 4 0 m 1 

) . *3 J:l/:Sjk^ — ^ (II) • 47KfP^ [^» 198. 81, 49 
7mg, 2. 5mmol]c^)7^h^t:Kt3:7^^^-i§rft(40mI)^ 

1 0 0 m 1 v-^ i^i^i? Wf'i--c>M-if . 1 2 H#Pb1S^c;: ^-frfco nhfhfzL 
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i^^^^^ti L-^^MA 9 6 . 27, 1. 24g, 2. 5mmol,IlK^ 
10 0%] o 




( 3 ) l/:/(7>M-^ 
f^^^ 1 L 60:^— hi? U — h/l^^ V2 50mL. jJ^Up^^/I^T 

L) 1 . 0 m L ^is^P L . V ^ ± IB it 1$ <^ 1/imol/mLb 

7=';^ V 1 0 g ^Snx.. 5 o'c*-e#?a L;r:io 1 • omp 

3 0 ^mRJt^^n^j^^r^o ■t(Dm. i mo i / l (oAmit-r h v ^ 

/Co ^S3?^'<7) a u^^- ^fi n - ^7 :yv':^i^^\H^m'^t LT:^;^ 

J: .9 ^Stfco @?l^i^«5ig5^g6 b. 1 

2 o°c-e 1 2H#rp1^^b^ft b/Co ^(7)1^^. ^ife^«^m»«7 2g 
X-hotCo ^^m^r=i V)ay:tV =^'^-mm^. 5200kg/g-F 
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^ 2 ^fife4^MJt 
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^ir ^m.^^(D a - ^ i:tV=f^ — ) 1 0 , 0 0 
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If ^ O ^ II 



1. Ts5-^it (1) -^^m^n^mm^mmm 8 ^ 1 om(Dm^±m 



2. [L] ^^Tf2-^^st (2) T^^^tLSW^JS 1 t2«(^iS#^M 



[L]MXn 




... (1) 



[L]MXn 
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) 

3. [L' ] ;O^TIE-Jl^xC (3) -e*^^T.5ti*JS 1 fag4(Djl#^ 




... (3) 



1 ~ 2 0 cD^'fbTK*^. 1 ~ 2 0 (^^N n ^lyitmitTkmm 
4. Tta-is:it (4) -e« $ti.'5^#^M'fb'a'^o 
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(^^. v^i, TfE-'ii^iit (5A) (5B) -vm^th^^mmx^h 

S o 




. . • (5B) 
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tL^±K7i<mw.if-mL. R ' « Rxj^R^ '^m< )x\t^mm 1-20 

^ i R^^f4|s^^L-C^^?f^fi)c LT^j J;V>o B«- (R^^C) 
-R2%s i-, -0-. -S-, R N- Sr^-fo R^" 

(iTK^I^T-Xtijgt^^ 1 ~ 2 0 cD;g^'fli7K*S^^i-o m« 0 ?3 4 

5. R^^ Rxj^R' ^t^^ti^'thmmmi -2 0(D;g^'fb7K*«-cfc«9 . 

6. R« ;5STIE^-e^^tb5S-T?fc5t»*:^4 (;ifa«(^S^^M'ft: 




8. TIE (A) RXf (B) S:^l^:7^ i^a-a^fti^o 

(B) WmT/^^=.r> A^i^^jj^ (B-l) . ±|E^^^JS{b^i^^S 
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2) . y^m (B-3) m.m:L'^±. '^±m.m'BLXi^ :t>^^'^m 
mt^m (B-4) t>hfi:^i\i^mmi)^hm\^fh^^pfi:< th-no^ 

9. TIE (A) . (B) RX^ (C) :^>h^j:^:ti-y^l^m^mmo 

(B) ^-^T/i-? -'^7i^<b^«^ (B-i) . ±mmi^^mi\:'^mtR 

2) . /i--r>?.^ (B-3) MT^t^3H,fe±. '^±^mRv^^ ^ly^^'&m 
•^it^m (B-4) i)^hi-£^it^mmt^hm\-^f\^^'>fi:< th—mo) 

(c) mm^mit^m 

10. (A) fiK5>;05tf sRJS 1 ~ 7 v^-rtt;0^{ciB«<DS^^JR'^b:'^i^ 
-Cfe^lt^JS 8 Xtt 9 tfi«c(7):<i- U 7 ^' ^S^I^lfe^Ao 

1 1. (B) fife^^5T/l-=ar/^T/l-5 y ^i^^. ^iaB*'ft:'a•^^^ 7^ CI 

1 2. If 8 X« 9 tS«6(Z):^ u:7 ^ ^fi^M^O#;&T> ;^ ^ 
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